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[oooi] imw EFommtm^^t-r^mmmL m\mmx\i^^m 

[0002] ^vxvtf^y(^Tiz.m^XEPomM~rz>-thhZ>) *««fg« 
[0003] *7t, EPo^jfcW$rM»ffl£^u jtJk^Sof&^jtLT^rffi-efcs^t 

fc&l^cFtl/tV^ (Anatole B et al., The New England Journal of Medicine, 339(9),58 
4-590, (1998), Christopher H et al., Blood, 102(4), 1340-1346,(2003), Ferdinand H 
B et al.,Blood,103(3),921-926, (2004), Kyle J S et al., Cardiovascular Research,(59), 
538-548,(2003), Ferdinand H B et al.Kidney International.64, 1648-1652,(2003)) 0 

hfix\^ 0 

[0004] i&m is, &faftmmftt*<Dmm\tLx®i%x%5mmm%msir^b% a w 
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[0005] jfwmhfe, Evomrnw, m^Ti/Tuvpo&mmnftm . it«ix 
[ooo6] -rtjtfrh, *mmn, &,T<DW%m&irz 0 

(2) EPO^^^STv-TPEPO-efeS (D 0>f&£M> 

(3) Kg^tlS ( 1) Sfcli (2) Wo 

(4) #«^w^#M«-e;fc3 (3) <^^wj 0 

(5) epom^#: mmmftkirz>\hmmmo 

(6) EPOM*f*^T^TPEPO-efc^ (5) «^»J 0 

(7) wmm^wtth \z.^^tih (5) (e) (Di^mnio 
(s) ^iB^^^^^M^^-efc^ (7) (DimnL 

(9) EPOM^f*^a^57^1-§«ii»Jo 

(10) EP0ff##:^TVTPEP0T*fc5 (9) <D%HUffl 0 

(11) ^^tftfitttfi^tlS (9) (10) (Di#»J 0 

(12) #*IJfa^*^S#«fJttlJi&T?fc« (11) Oi#»J 0 

[0007] [Hi]|gitf\ ICR^^(DTK^iIfc.^7 ^ V^^fflv^fcEPOf|^#:^J;5f^»« 
[02]02fiJCR^^(DTKjtlkW>^fflV^c#M»i:^^^$fL5EP 

[H3]03«, iCR^^<DT)^iiiL^x/^fflv^mif^»^*(«ia«^ 

)«r*W9:7T?fc5. 

[05]05«, M&g<DICR^*£JBv\fc:, EPO&tfTVXPEPO<D#jfiu£<D3il;£ 
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[0008] EPO 

#3BWKJBv^EPOf*, b*(D&ytj:EPOXh%\<^b&X%Z>&, #£L<kfcffig 

[ooo9] ^mmxm^EPou, i^fi^mxm^titch<Dxhx<, M%.t£, th&M 
<Dmmmfrhmmhxnhtitcxm<D\ihEPo m^i-dsam^m, & 

jfiMLft, (D^mxmmuMmmhtcMPot^m^t^x^ 
m%wi®tofo mzcHomm zm^xm^ntcEPotm^ ^ (m 

if, #^¥l-44317^$g, Kenneth Jacobs et ah, Nature, 313 806-810 (1985), ft 
[0010] »fc^tk;t&^^#fbft5EP0m, ^^©EPOfcTVB&E^JtfW-? 

fllfctf, ^H#-efcixti\ §M£#J^I«J^|g&:(Gotoh, T. et al. (1995) Gene 15 
2, 271-275 ;Zoller, M.J. and Smith, M. (1983) Methods Enzymol. 100, 468-500 ;Kra 
mer, W. et al. (1984) Nucleic Acids Res. 12, 9441-9456; Kramer, W. and Fritz, H.J. 

(1987) Methods Enzymol. 154, 350-367 ;Kunkel, T.A. (1985) Proc. Natl. Acad. Sci. 

USA. 82, 488-492 ;Kunkel (1988) Methods Enzymol. 85, 2763-2766) ftifMV^T 

, EPo<DY$;m\zm±&&&mA~r&Lb\z£*), EPotmmm^.mm^v-<y o ^ 
mm£tiz>T5./mmmicid\^x^ T$MMm<Dft%im&£tix\^m<D 

/fife (A, I, L, M, F, P, W, Y, V) , »ttT^/^ (R, D, N, C, E % Q, G, H, K 

, s, t) , mmmmfrtzTs/mG, a, v, l, i, p) , xmrns^wmmir 



WO 2006/129755 4 PCT/JP2006/310989 

st^sks, t, y) , mnm i Mzmwm%mTZTssmc, m) , ^;v^mm 
T^mmmirz>T*ym(D, n, e, q) , m&$mmm&m~rzT5jm(R, 

K, H) , ^«^fflJ^^Wi-5T^y^ (H, F, Y, W) %mtfZ>Z-t&X^Z> (M 

frTV^ (Mark, D.F. et al., Proc. Natl. Acad. Sci. USA (1984) 81, 5662-5666 ;Zolle 
r, M.J. & Smith, M. Nucleic Acids Research (1982) 10, 6487-6500; Wang, A. et al., 
Science 224, 1431-1433 ; Dalbadie-McFarland, G. et al., Proc. Natl. Acad. Sci. USA 
(1982) 79, 6409-6413) 0 

[ooi i] x. EPOkfo<D*:/'<?Wk<Dltk&#i''<?'g&%\ ^bh^mxh^ M&tfV^ 

^ra^-ram, mz.it, EPo^-K-r^DNA^ftiKD^^/^s^-K-r 

5DNAST7 V-A^-grfS i5 KM^LX^tlZmm^??- i-#AU fe±X% 

[0012] X, ik¥WMl,tcEPO%m^kb *imXhZ> 0 iV&ifflUi£PO<DMkLX1Z, 
Mm&i5&tcEP0t£b**mif%Z-ktfX%Z> 0 

^mm\^^xEPom^tn,EPo^^(DT^m^m^tcEPoxmpo 
[ooi3] EPo&?y<Dwm<D®mbi,xn. mm, x^k^^Mo *m 

btfXZ&o 

[0014] mMxMmmm^±mvtcEPo, ms*«epocd^t^*3v>-o^ m 
mwm<DW£%^mteEPo%^mpoMmbLxmhti% 0 epomj^w^epo 

frttttMLX^ZisTA'&LOmz, m^<DEPO^KX^Xm^^\ lo 
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^tKXVTiyTnit^ntcEPO (Ti/TnEPO) %{£Mir%Z.bft »imxh% 0 Ti/T 
hXV^U 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, XfiUfSfDv-T/^^^LT 

EPO^»W«ffiV^o l^fefc«9(D^T7V^W^^H#i^^»^ 
K ioTSlJ^-rS^t^ pJifcXh& (EP0428267^, 0 
[0015] *sT/l>mm£;tsntcEPO (T^TnEPO) te^||#K&&<D;frirCf1^«^ 

005-507426-^-, Nobuo Imai et al, Eur.J.Biochem, 194, 457-462 (1990), ft if) 
EPO#^<^T5/i^if|i£L-m, IftfW^ X^vMfc, Tir 

[ooi6] imztizT^/mmmimimfetsft-f, m*.tt. t/k*?-^ 
*;mwi?yxh% 0 

[0017] fc-C, ^0j](-^V>rT5y^^«$^cEPO(D#(-^LVNi8#i:LT, y>> 
V^*/W^5:7Hb$tl)tEPO^^{f^)^t^"e^^) (Marcel L et al. Derivatives of ery 
thropoietin that are tissue protective but not erythropoietic. Science, 2004; 305: 23 
9, Fiordaliso E et al. A nonerythropoietic derivative of erythropoietin protects the 
myocardium from ischemia-reperfusion injury. PNAS, 2005; 102: 2046, &£f)o EPO 



WO 2006/129755 6 PCT/JP2006/310989 

[0018] ^mmK^xskmmMm.EPommmm^u^titcm^mm^ 
&mz£m^fem?vxyT-%m^xmmir&ztfi^ffix*hZ)(Am. j. Physioi 

. 243:H371-H378, (1982)) 0 ^^>iC N &JtiB, ^97^ „ V— if— jfiLjffifh T 
[0019] «K \Z.&\ ^AiMM^ ft, lkWiT^»«, MlfiLW«j£ 

So 

[0020] *|§pj^^^j^jfiL^mo^iitc:^-efe5o jfejfiL^^«jfiLWrtJBo$i5 

mm^xo, fomK&ttzmLsms&u mm^^m\m^m^xh^ 0 & 

[0021] «ej]<z)ii]ftimi^M 

•cfe^o MmmmM^mm&thx^ mm&Mmmtm. Buerger^^s 
mm, sk^m£k*%mif%z.ttfx$z 0 
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, mmu wzvsitm, zmmm. mm. mmu phm»j, mm mi, mm 

[0022] mMM<DMthXU, j*?vHr/H3— tfDV/V^— h80, tKn^vo^/v-fe/vn 

[oo23] ^MibSitLTis, sKy^rv^^ssifttwffl, *Kyy/w<-h8o, 

[0024] ££flgfflyyttt, f^^b7>40, *fvH^H3-*, i?7^y, IlM^hy^A 

[0025] ^^b^JfcL"rfc5a©T5/ife«:«feOP«^W> RTffi-CfcS #H¥ 

10-182481^^a o ^^^J^LT»$tl§T^7EttC^, SSStOTVSk * 
<AW*Aft, ;WAi£, 4£^ifi*^l£*^^*tl5o rv&isnixfcte© 

VyWt, T/v^y, wf^y, y^yy£W 3££tfs-et3„ 
[0026] #^t#J£LTI2$lxJf , D-^y^h-yK y/Hf-h^£W3^^-et5 0 
[0027] ^##JtLTfci$J;Ui\ /^t^^Ift^f/v, /^^y^l^^^/K 

y/ufy^, 7i/- /v, ?yy*—/K ^nnyi^y— /v^mf &~tfcx%& 0 

[0028] ^Bfrit#J£LTf3fl|;Uf , thJfetilfT/^y, wv^y, x^f^y, ^Ixy 

[0029] #SMtLtii, #^^-y#ffi^WJ, Wfctfy/iwy^y^yv-K yvv 
tr^y^ey?^— h y/nf ^y^e/^^^-h^oy/nf ^yjJiJifig|«^/v ; y*y 
-feyy^y^yw-h ^y-feyy^y^-K ^y-feyy^/^r^-h^o^y-fe 
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/v\??y^;yVu—h, mtty^yyy^py^yyfy^-K m^r^y^ 
yyy/v^^y^y^rTy—Y^ tffy^v^vyy/Mf^v^y/^/i^r— h tf?y 
^y^vyyjv^^yv^v^-— K tfytty^vyy/v^pyYVXTTV— 
Ym<D^ytty^vyy/v\?$y^mWt^y-/v ■ if,yJr*y^vyy >v\f v Yy- 
YyXrTv—Y, ^Jir^y^uyy^yYT-Yy^rv^—Y^m^y^y 
>-y/vt^^MgM^^/v;^y^^^^y^yiry;v^y^r^--h^(D^y^- 
^v^^w^^yiry^M^^x/v;#y^^w^^y3-/vv 5 ^xT^--h^(D^ 

y^^v^y3-;^M^^/V;#y^^^^^^^7^y/^-x/^(0^y^- 
arV^^u^T/^;^-x;V;^y^^^^^y^^^7°ntV^y3-;^, 

^y^^^v^/Ky^^ntV^ntV^-^/v, m^y^yymyr 
^■yy°n\fyy^;v^.— T/^<Dtfytty-^yy#Vtt^y°v¥yyT/i'*/i' 
^-—y->v ; ^y^-^r y^i-^-uy/ z^>vy^?v^-— Tvv^o^y ir^y^ vyT?v 
^)vy^)v^—v->v\^)yr^y^yy^y^ tfVtty^yyMikt^y 
m m^y^yy^m^ym)m<Dm^y^yym^^ym -,^)** 

^yyyv^tD^y^^^v^yy^^^y^v^^v^xTy^T^ 

K^(Z)^y^^f-^>-^M^T^K#(7)HLB6~l8^^1-5%^ ; i^y#ffi 

»j, mfiW/v«^by-^ y^y/vw^hy-^ ^-w/v«^-by^^ 
y^y/^^hy^^#(D^^i/^^K©w#^p^/vi:^2~4^T/^/v 

^;V7,;V^^m^y-/V^Y^^m(D^ T/^/vS®^*M«^8~18(DT 

yJJ^IC ; ^y^^xyyf©7^^y ymm ;^iIfi:i2~i8oiM©^3 
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[0030] ^«^JtLT«f(J^«\ N-T^^vVS^tMX N-Ttf^^^y 

h-/K ^-^y^-z^sij^^ ^gtgmy?A N y>^;t>\ 

[0031] ^TOlt^JtLTM^if , ^yy/Hf^, v?^^tKn^h/v^^ x ^/H: 

*^h>^ jmrn-tm^ M^^hyr^K ^±^m^^h^^t^ 
fvy^7^yESirthy>A(EDTA), t°pyy^hy>A, y^yy^hy^A 

[0032] £e>iqa, ^b^hy^A, j&fbWA, i&fb^>?i^ y^^hy^A, yy^ 
y?^ i%m*m^hvvj±ft¥<DmmM;^>m~rh})'?^ t^mvtA, mm 

[0033] «Bj^#«wjiL-cm^, &mmmK'Jk%\<o*w:^ M&mmtL 

[0034] ^K<Z)^«J«, EPOff ?»#:£0.001 ^ g/kg/day~1000 ^ g/kg/day, 0 

*L<te0.01 /x g/kg/day-100/x g/kg/day, £90*1X^0.1 g/kg/day~30 /x g/kg 

f*m, S#^S§^^^#itLTISW^J;i9^S$tb5o 
[0035] »0j!«MJ^£>v vers, EPOf|aSt#:KM0fS-^$^5-t^W*LV \ M0f 
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[0036] mmum^±m^^mm^R^ir^tt£<&^mmmmmKEPommw- 
[oo37] jz&mte&^xmm&^tte. mn. M.^mm^amM^^Ltd^m 

[0038] «sj] *3v ^xmmmn. ^b&& b ^ucwm-a tp Q 

[0039] m« g aiijaiB^b-rs^jSr^ofcjNiiJia-c*)?), *mwxm 

mmtmskwmmx^fi^m^wmmx^ ^nxh «tv \ 
[0040] tc&v ^r#j»iJfi^«»@fctt, MW^iitfi/o ^*a^«T?fc^tf # 

^tix^xh^\ nmmmmwthx^ mm. #«u ma, 

[0041] #!I»f^ a^#MT^J:v^^'B'M-e^J:v\X,S^tb5#M©m 

iKI^trillS (HLAXI3MHC) ^ttiKTLfcl^^LTl ^^gteftl ^\ 

mm&fth^^mi£mm)&ft&ftMLxh& \ 

[0042] M%\ 1 X 10 6 ~1 X lO^ffl/body, £?£IXS21 X 10 8 fg~l X 10 10 f@/bo 

dy, ££>£&£L<i23X 10 9 ~6X 10 9 i@/body^i£#£tl3o 

[0043] Jfc^&tt#tcratf£&h/f, »^5^^i«9S#$tiTtJ:v^5^ MFJrJ£W 
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[0044] ^mmm<D^mmmmt.tc\mm.mKmx^ir^th^mx^ 0 m 

^fc«90. 2mi) ^^trffiSirtS^i-s^^tf %z.ttfxi*z> 0 
[0045] «K f3£fc, EPOfl^^aB^^aSrm^^fc'^^^Sr tmt-fZih 

mm&n^tct^ T^rvEPomm^mpommm^t^x. r&©« 
-^h(Dmm^hfi^^KT^TuEPomk^^x^x^r/-^^>Dm 

^<Dmi^x^^^xummm^^n^m^mL<^mfifco 
[oo46] m^<, rm^^^m^mm^mmi^^mmm^mmhfct^. 

6, TBtDskmvmmimLx, r^rviEPompo^h, wm^n-wmm 

%mmmm<nmj3xmtix\ ^fc 0 
[0047] zbK, r^^^/^m^^mm^mm^vmm±^mm^fct^. 

[0048] Tfl^JtIfc^jtL^V^te^Lg(7)ICR-r^^ffiV^T, £foM<DmmZ$L\£*t 

m^mmLtct^ Epog^-m, mmmsk(D%m(Ret), mmxtDm^m^. 

«7tii(Sp)*3j:^#jfiLffi(Hb, Hct)t>m^tlfc(DKftU T*STVEPO(D$i^\Z. 
[0049] jf%m%\$, UT<DMmK¥>lJ&£tlZ>h<VXnt£\,^\ T^TvEPOmPOKIt 

z,t£\^<DtmmisX\^ 0 
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[0050] *mwKm\ EPommm^ir^tKxv), &&Lm&i?<Dmi><t£^m% 

b&X%% 0 

[oo5i] ^mmmMim^£bim^<mw~rz>t)\ ^mmit^tnm^ti^\ m 
[0052] fc*3, &T<Dm&m\zisftzimtom$rYi, £T<Dx-^¥#tfe±sD-c^i- 0 

<0. 05"C^Lfeo 
»^ 

[0053] HJfe^Jl:TVTnEPO<D|aJK 

^Ci^(lmai N. Higuchi M. Kawamura A. Tomonoh K. Oh-Eda M. Fujiwara M. Shimon 
aka Y. Ochi N. Physicochemical and biological characterization of asialoerythropoiet 
in. Suppressive effects of sialic acid in the expression of biological activity of human 
erythropoietin in vitro. European Journal of Biochemistry. 194(2):457-62, 1990 Dec 

HW(pH 6.5) -VmmU ZiVetll mg/ml&J;t/250 mUt&5J;5»L/c 0 37°C 
(CT10#P H W^^^-hLM,C4^HPLC^7A(/M^^)(DT-feh^hy/V|i 

mmmnn^oxr^TtiEPo^mmhtco 

[0054] nhntcTi/TviEPO\Cte\,^Xi/T;vmdm££tlX\^bfc, SDS^>H^7< 

\ TVTnEPO 5.0 n gSrSDS-PAGEf-^/W^y^r— (t7^) tfj-C100°C, 10^55 
o^j^Mffl^fv\ ^rO^*14%T^y/VT^K^/v (7^) ^-tm^ftL^o ^> 
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£CBBf&feU ltl5kDa<7)^J:<D{£T£MUc 0 itfc, PhastGel IEF 3-9 (T^ 
-YA) ^T#S^m«Ib^fTofc^, 20% hy^nn^^-eg^bMfflL, Phas 
tGel Protein Silver Staining KitSrJBVvT&^feSrfTofCo ^T/V^(DMMKXoXpl 

m.mmz.mtvx\ ^t&m&uto 

tcsU*Ty±4lz.£mMLtc 0 irtett. EPOft#ffi^mmi-5AS-E2«ttC£ 

fifc:Miyazaki Y. Kuriyama K. Higuchi M. Tsushima H. Sohda H. Imai N. Saito M. Ko 
ndo T. Tomonaga M. Establishment and characterization of a new erythropoietin-de 
pendent acute myeloid leukemia cell line, AS-E2. Leukemia. ll(ll):1941-9, 1997 N 
ov.) lOOOOfeO.04—10 ng/mlcDX^XPEP0fc3l ^2EPO£r£t?20% FCS/IMDM 
*&*fi(Hyclone) ^X\ 37°C, 5.0% CO$kWTX3~l 0 F^ig^U WST-lf*|£(S}@ 

m Kx*kMjfo&&m£Lito T^TvEPo\z^^xhEPotmM<Dmmmmmt> 

MMM2 : ICR^^l^STJfefeiL^^f^K 

/l^IM— (Yokohama, Japan) £.V)tfe8MWi<D\CR'??7X (30 - 35g)£r|gAL 
HI$U£jBWc 0 ^^X(D%W&WZ Guide for the Care and Use of Laboratory Ani 
mals (NIH publication No.86 - 23; National Institute of Health, Bethesda, MD) KM 
^mMMKftiitltCo -?V*%tr?^(60 mg/kg BW)^j;^>'7^>-(6 mg/kg 

BW) (Dffl&ft&JS-iZXymfcLtio isner(DjfmKm^&r^(D^mnK&^m 

SriPX., ifci^SmLfctCouffinhal T, Silver M, Zheng LP, Kearney M, Witzenbichl 
er B, Isner JM: Mouse model of angiogenesis. Am J Pathol 152: 1667 - 1679, 1998) 

[0055] Jfc*3, ±X<D^VX\a%m%<D&^ATfi&&fctt%.tCo 

mmm2<D^mK£<>x{m^tc\cR^^(Drmf&ik^T^m^xtmmm 
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StfTofco mmx*\X TK©«5ESr5Ei:SiSLfc (survival) o T&<^7V~t? 

^ib<£)0«0l££:JBilLfc (recovery) 0 
[0056] HRlCtt^TO^Sr^V ^ (#3$13|E) 0 
CP 

Ef$ : EPO (400 U/kgftM, &&iMtitffi\ft ft&U) 0>6 0 Rfflg 0 g^iaotM 
AEl¥: [Wl^lWie^OTv-TnEPO^oT^ 

BP:1 X 10 7 {i»#ffi^^^Jfc»^!,^rta#+LT-M(l 0 @ ^4®pjrJ^t 

b+ep : B(itMmmtE(EPo)mm 

B+AEm : B(#M«)tAE(Tv/TPEPO)£{#ffl 
5E££ £> fc3ft< fti^S (£#$)*) o 

(2) EPO«^lclj:oT^^T/-^^CD[Hl^^Efetb^V ^\ TVTnEPO^ 

(3) #M*B^M^J:oT^Mm^J:^liaW^JfiLWS^^^«^$^^\ 
^^EP0S^ftffli-5ime»oa^:»^$tL, EPO©d^t)^T^TnEPO 

TiiiM©^ 0 fci&RMteUfc (day 1) 0 M« day lKft^fc 0 EPO^COg: 
m^day 1 - 6©6 0 Wffofc 0 Day 7 ^-if--K^9-^fflV^TTKM»0 

[oo57] mmK\mT<D&m%m^tc 0 
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m : $Lm&ffimteft&&6 0 m (n=i2) 

E# : EPO 400 IU/kg#:S©»l*I&W6 0 R (n=5) 
A»:Tv-TnEPO 400 IU/kgf£S»»|*|ffiiJ6 0 ffi (n=10) 
B^:^S^|^#M^W*(lxl0 7 #M«) (n=7) 
BEp:BtE<Z)M (n=5) 
BA$:B£A©0ftB (n=6) 

ffl/Iif^ Moor Instruments^ (Wilmington, Delaware, USA) (D moorLDI laser Dopp 
ler system £J^TMTJ&«lfo.^£$lJ£U ^.^(DmM^m^<DMM^V 
§i]ofc{fi £ flux ratio tLfCo 

#^^^03i^t- o T^«©0ffi(cKLT, T^TtiEPOr±EPO<t^ 
^Jfef!l4T% Laser Doppler ^jfoW&iij£U/t©*>, j£jfiLTffitKJ^&#t>ffil/t 

#^/c^*^Ei4{^i- 0 jfuW^ff^^MLT, rvr oEPOttEPOiut), « 

ICR-r^^EPO*fettT->TnEPOSr6 0 IM 0 (TMSftffiW) U 

0^1O0^«JfiLL7tO^^^^ f»£M(Sp)£$J£L7Co 

ntf ^gg (Hb) , --^h^y^Mfi (Hct) &^»«it* (Ret) £$J£bfc 0 

[0058] H*lctt«T©#^Srffiv^(#p8|2n) 0 
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EM:EPO(D— mhtcVU^-mO^ 400 3;7cte 4,000 U/kgM 

AEM : |^l;©TVTnEPO 

(^*) 

frU&ZXZSp-.flmMm, Hb:-^t^ntf>i§Jt, Hcf.^b^Jyhm. Ret: W 

(l)EPO<Di£^J:oT, ^^5tjfiL(D/Lit(Ret), MTOM^&^TtiKSp) 
33«fO?#lfiL?iH(Hb, Hct)«^tif' 0 
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